Introduction: Instrumental methods of examination may alter the course of treatment and patients' management: from minimally invasive nephron-sparing procedures to radical operations. Objective:to present preliminary data on split kidney function assessment (in a kidney volume, e.g. segment) in patients with urological diseases. 
Introduction
With respect to providing comprehensive and accurate information about tumor size and shape in relation to the kidney and adjacent organs and tissues, contrast-enhanced multi-slice computed tomography has become a commonly used imaging modality in urology. Modern MSCT scanners allow for performing a three-dimensional (3D) rendering of a region of interest (ROI) and thus leading to well-balanced decisionmaking in advanced renal tumor. The evaluation of split renal function is traditionally based on renal scintigraphy data (RS). RS with technetium-99m MAG3 is utilized to measure kidney function. Injection of a radioactive tracer is followed at 2 minutes by measurement of the amount of decay from each kidney. It is a researcher-dependent way of split kidney function assessment. As well as that results of RS may depend on patient's weight and patient's body movements during the procedure [2, 7] . However, it is commonly used in the clinical settings [4, 5, 8] .
Contrast-enhanced MSCT is a 4-phase investigation providing a series of images in non-enhanced, arterial, venous, and excretory modes. Modern MSCT scanners allow for performing a 3D-reconstruction of a ROI in every phase. Presumably, fusion of all the phases into a 3D-image would facilitate better understanding and interpretation of the preoperative imaging data and lead to a carefully-weighted decision-making in advanced renal tumor [9] . Images are reconstructed with a 1 mm-slice thickness in multiple planes. An Amira Version 5.4. (Konrad-Zuse-Zentrum, Berlin) software was used to generate 3D CT-models [6] . As it was demonstrated in the previous papers utilizing Amira software may aid for decision-making leading to less operative time, blood loss, warm ischemia time, length of hospital stay and negative surgical margins [3] . Currently, Amira is routinely used in aResearch Institute for Uronephrology and Reproductive Health for preoperative decision-making. However, we aim to present data on Amira for split renal function assessment.
Objective
To present preliminary data on split renal function assessment based on 3D-models generated from contrast-enhanced multi-slice computed tomography (MSCT) scans and mathematical analysis and assess correlation between CT-based and RS split renal function data. 
Materials and Methods

Results
Mathematical analysis of 3D-models generated from contrast-enhanced multi-slice computed tomography (MSCT) scans
4-phase abdominal CT-images included non-enhanced, arterial, venous, and excretory phase data sets. The following protocol was established: 1) pre-contrast scans ( 1 );
2) arterial scans (shortly after a contrast reaches the renal arteries); 3) parenchymal scans (50 to 60 seconds after the arterial phase); 4) excretory scans (7 minutes after the arterial phase). Images were collected in a DICOM-format. Original images are mispresented for further analysis due to "white noise" distortion (noise containing many frequencies with equal intensities) ( Figure 1 ). Application of various filters allow for better image quality acquisition. (Figure 2 ). ( , ) = −1000 * 1 ( inside the lesion ) + ( , ) * 1(outside the lesion), CrustStream ( ) = 100 * crust( )
where CrustStream-percent of the contrast agent into the cortex; -«mass» of contrast agent in a selected volume of right (R) or left (L) kidney. 50-60 seconds ( 2 ) after the arterial phase another scan is performed ( Figure 6 ).
Contrast agent delivered to the cones (Δ 1(2) ) of the kidney is assessed (3): 7 minutes after the arterial phase another scan is performed ( 3 ) -excretory phase.
Secondary urine formation can be estimated in this phase. However, due to the fact that urine from each kidney is mixed in the bladder total contrast agent release can be assessed ( Figure 7 ).
Label Voxel mode is used to outline region of contrast agent distribution (Figure 8 ).
An important characteristic of kidney function is an ability of the renal cortex (nephrons) to produce urine. This value ( ) can be calculated (4) by dividing the volume of radiopaque agent excreted by the 7 ℎ minutes by the volume ( ) of the cortical layer of the parenchyma (P):
T (%) characterizes the excretory function of the kidneys. If a patient has stones in the pyelocaliceal system, then their "mass" in HU must be subtracted from the mass that we obtained earlier, adding ( , 3) over the selected area in order to obtain the "mass"
of contrast agent brought with secondary urine. Separately calculating the masses of contrast agent, we find the distribution of contrast agent in the secondary urine of the left and on the right (5):
However, it is quite rare that the contrast agent filtered by both kidneys reaches the bladder at a different time and rate (e.g.: unilateral obstruction of the upper urinary tract). From the entire flow of contrast agent, part of it enters the urinary tract and another one goes back to the veins. Coefficient 2,3 helps to assess the distribution of contrast agent flows to the kidney and to the veins (6). This coefficient can be estimated by dividing the amount of contrast agent in the entire parenchyma in the venous phase (the moment when contrast agent passed the renal arteries and reached the nephrons) by the amount of the contrast agent of this kidney in the excretory phase:
By the value of 2,3 , one can judge the division of the total flow of contrast agent between blood supply systems and urine formation. For the reference value, we calculated the coefficient 2,3 in a healthy 21-year-old volunteer with 100 ml of contrast agent at a rate of 4 ml / sec ≈0.7.
In general, the described approach makes it possible to judge the segmentary function of the kidneys.
Renal scintigraphy (RS)
In addition to the technique based on the assessment MSCT kidney data with contrast, in this researchwork we compared the renal function obtained by RS. The results were analyzed, -a statistically significant correlation between two methods of split renal function assessment was observed ( Figure 9 , 11). 
Histopathological data
When studying the structures of the renal parenchyma via microscopy, changes were revealed. In patients with hydronephrosis, pathomorphological data indicated a significantly reduced functional ability of the kidney tissue (Figure 11 ), which is more correlated with the results of the mathematical analysis of MSCT kidney data with contrast than with data from RS ( Figure 12 ). 
Conclusion
We aimed to present preliminary data on split kidney function assessment by means of contrast-enhanced CT with 3D-models and mathematical analysis and show correlation 
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